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SPECIFICATION w 7 v 

TITLE OF THE INVENTION 

OPTICAL FIBER OBSERVING IMAGE PROCESSING APPARATUS 

BACKGROUND OF THE INVENTION 

Field of the invention 

The present invention relates to an optical fiber observing image 
processing apparatus in which an optical fiber set in an optical fiber fu 
sion-splicer is photo-taken by a television camera and a photo-taken image 
is processed to permit automatic f u s i on- s p 1 i c e of the optical fiber. In t 



a? 

4'- his optical fiber observing image processing apparatus, a high speed proce 

Hi 8 

f^J ssing speed is achieved and a circuit is simple while permitting high accu 

& rate observation with two or more television cameras. 



Description of the Related Art 

m 



Fig. 30 shows an example of a conventional optical fiber fusion-s 
plicer having an optical fiber observing image processing apparatus S. T 
he optical fiber observing image processing apparatus S is devised so that 
connection of an optical fiber can be achieved at a high speed. The opt 
ical fiber fusion-splicer includes positioning members A, B shiftable in X 
-axis, Y-axis and Z-axis directions, and optical fibers (optical fiber cor 
e) C, D having ends to be butted are set in the positioning members. A t 
elevision camera (camera head) G to which an incident optical system F is 
attached is disposed in the vicinity of butted portions of the optical fib 
ers C, D and serves to photo-take images of the optical fibers C, D illumi 
nated by an illumination light source E from a direction perpendicular to 
an optical axes of the fibers. An image photo-taken by the television ca 
mera G is processed by the fiber observing image processing apparatus S wh 
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ich will be described later. On the basis of a processed result, a signa 
1 is sent from the image processing apparatus S to a control circuit I and 

a fiber position control circuit J, so that the positioning members A, B 
are shifted on the basis of the signal to position the optical fibers C, D, 

the fibers C, D are fusion-connected by discharging between electrode rod 
s H. The fiber observing image processing apparatus S has a function for 

confirming a condition of end faces of the fibers, as well as a function 
for controlling the positioning of the fibers C, D. 

The fiber observing image processing apparatus S has a drive circ 
uit K for supplying a synchronous signal and an electric power to the tele 
vision camera G and for picking-up an image signal from the television cam 
era G. In a rear stage of the drive circuit K, there are provided, in tw 



# o systems, a capturing portion L for capturing the image signal outputted f 

m 

\H rom the drive circuit K, a data memory M for storing the capturing image d 

'fir 

P ata, and a data operator (calculator) N for processing the image data to c 

h* 

si alculate information for the positioning of the fibers C, D. In one of t 

I=i= 

jU he systems, a region where the fiber C is reflected is image-processed, • an 

hi 

pk d, in the other system, a region where the fiber D is reflected is image-p 

rocessed, thereby increasing the entire image processing speed. 

In some optical fiber fusion-splicer, three-dimensional position! 
ng is facilitated by photo-taking optical fibers C, D (to be f us ion-connec 
ted) from two or three directions. In the apparatus in which the fibers 
are photo-taken from two directions, as shown in Fig. 31A, a mirror R is d 
isposed around the fibers C, D so that the fibers can be photo-taken by a 
single television camera from two directions simultaneously, or, as shown 
in Fig. 3 1 B, two television cameras are provided so that the fibers C, D c 
an be photo-taken from different angles. In the latter case, as shown in 

Fig. 32A, each television camera G is associated with an A/D converter T 
and a data memory U so that image signals of the television cameras G are c 
aptured in parallel to be processed by a data operator P, or, as shown in F 




ig. 32B, a video switcher V is provided so that the image signals are alte 
rnately captured by a single set of an A/D converter T and a data memory U 
while alternately switching two television cameras G to be processed by a 
data operator P. In the example shown in Fig. 32B, since a reflection of 

the television camera G is constituted by a frame image renewed every 1/3 
0 second, two television cameras G are alternately switched by the video s 
witcher V every 1/30 second, so that the image data are captured in the dat 
a memory U and the image processing is effected by the data operator P for 

each of the television cameras G every 1/15 second. 
(1) Since the fiber observing image processing apparatus shown in Fig 

30 has only a single television camera G, it is not suitable for high acc 
urate positioning. Further, due to recent high speed tendency of micropr 

T: ocessors (data operator N) , high speed and larger capacity tendency of mem 

W 

*^ ories, a data transfer speed and a data calculating speed are increased gr 

<f£ 

eatly, even when a single television camera is used, it is not required th 

« ■ 

is at the image data is divided into two systems to process the data. 

I-* 

j«* (2) In the fiber observing image processing apparatus shown in Fig. 3 

y\ 

1^1 1A, since two images are photo-taken by the single television camera G, a 

magnifying power in the optical system cannot be increased, with the resul 
t that a resolving power is low in comparison with other photo-taking meth 
ods. 

(3) In the fiber observing image processing apparatus shown in Fig. 3 
2A, since the optical fibers C, D are photo-taken by two television camera 
s from plural directions, the positioning accuracy can be improved, and, s 
ince the image data from the television cameras G are captured independent 
ly to process the data, the processing speed can be increased. However, 
the circuit is complicated to make the entire apparatus expensive and bulk 

y. 

(4) In the fiber observing image processing apparatus shown in Fig. 3 
2B, since the signals from two television cameras G are captured into the 



single capturing system to process the signals, the circuit can be simplif 
ied. However, since the images from the respective television cameras G 
are renewed every 1/15 second, it is difficult to increase the positioning 
speed. 

SUMMARY OF THE INVENTION 

An object of the present invention is to realize a fiber observin 

g image processing apparatus in which image processing with a high resolvi 

ng power can be effected by using two or more television cameras and image 

signals from these television cameras can be processed at a high speed, a 

nd a circuit can be simplified. 

C? According to a first aspect of the present invention, there is pr 

■|5 ovided an optical fiber observing image processing apparatus in which posi 

ID 

\jj tioning of optical axes and end faces of optical fibers can be automatical 

&> 

ijl ly controlled by capturing and processing image data of the optical fibers 

!** 

photo-taken by television cameras, wherein the apparatus includes an imag 
e capturing means capable of capturing image data from two or more televisi 
on cameras and capable of capturing and image-processing only desired imag 
e data from each of the television cameras, and the image capturing means 
has two or more different capturing modes regarding the capturing of the i 
mage data, and the capturing modes can automatically be switched in synchr 
onous with or independently from the progress of the image processing. 

According to a second aspect of the present invention, there is p 
rovided an optical fiber observing image processing apparatus in which pos 
itioning of optical axes and end faces of optical fibers can be automatica 
lly controlled by capturing and processing image data of the optical fiber 
s photo-taken by television cameras, wherein the apparatus includes an ima 
ge capturing means capable of capturing image data from two or more televi 
sion cameras and capable of capturing and image-processing only desired im 
age data from each of the television cameras, and the image capturing mean 




s has two or more different capturing modes regarding the capturing of the 
image data, and the capturing modes can automatically be switched in sync 
hronous with or independently from the progress of the image processing, a 
nd the capturing modes of the image capturing means include at least two o 
f a capturing mode in which the image data can be captured from the televi 
sion cameras from frame to frame and the image data can be captured from t 
he television cameras by successively switching the television cameras fro 
m frame to frame, a capturing mode in which the image data can be captured 
from the television cameras from field to field and the image data can be 
captured from the television cameras by successively switching the televi 
sion cameras from field to field and a capturing mode in which the image d 
k| ■ ata can be captured from the television cameras from pixel to pixel and th 

s i> e i raaKe data can be captured from the television cameras by successively s 

m 

f^j witching the television cameras from pixel to pixel. 

||l According to a third aspect of the present invention, there is pr 

I* 

;j ovided an optical fiber observing image processing apparatus in which posi 

H . , 

I^l tioning of optical axes and end faces of optical fibers can be automatical 

k| ly controlled by capturing and processing image data of the optical fibers 

j, f rt 

photo-taken by television cameras, wherein the apparatus includes an imag 
e capturing means capable of capturing image data from two or more televis 
ion cameras and capable of capturing and image-processing only desired ima 
ge data from each of the television cameras, and the image capturing means 

has two or more different capturing modes regarding the capturing of the 
image data, and the capturing modes can automatically be switched in synch 
ronous with or independently from the progress of the image processing, an 
d the capturing means has a capturing mode in which a field of the respect 
ive television camera is divided into two or more so that the desired tele 
vision camera is assigned to the respective divided field to capture the i 
mage data of the plural television cameras into one field in a multiplexin 
g form. 
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According to a fourth aspect of the present invention, there is p 

rovided an optical fiber observing image processing apparatus in which pos 

itioning of optical axes and end faces of optical fibers can be automatica 

lly controlled by capturing and processing image data of the optical fiber 

s photo-taken by television cameras, wherein the apparatus includes an ima 

ge capturing means capable of capturing image data from two or more televi 

sion cameras and capable of capturing and image-processing only desired im 

age data from each of the television cameras, and the image capturing mean 

s has two or more different capturing modes regarding the capturing of the 

image data, and the capturing modes can automatically be switched in sync 

hronous with or independently from the progress of the image processing, a 

0 n( j tne capturing modes of the image capturing means include at least two o 

*|£ f a capturing mode in which the image data can be captured from the televi 

111 

{ij sion cameras from frame to frame and the image data can be captured from t 

3 £'13 

\ft ne television cameras by successively switching the television cameras fro 

I-* 

frame to frame, a capturing mode in which the image data can be captured 
from the television cameras from field to field and the image data can be 



m 



aptured from the television cameras by successively switching the televi 



sion cameras from field to field and a capturing mode in which the image d 
ata can be captured from the television cameras from pixel to pixel and th 
e image data can be captured from the television cameras by successively s 
witching the television cameras from pixel to pixel and has a capturing mo 
de in which a field of the respective television camera is divided into tw 
o or more so that the desired television camera is assigned to the respect 
ive divided field to capture the image data of the plural television earner 
as into one field in a multiplexing form. 

According to a fifth aspect of the present invention, there is pr 
ovided an optical fiber observing image processing apparatus in which posi 
tioning of optical axes and end faces of optical fibers can be automatical 
ly controlled by capturing and processing image data of the optical fibers 




photo-taken by television cameras, wherein the apparatus includes an imag 
e capturing means capable of capturing image data from two or more televis 
ion cameras and capable of capturing and image-processing only desired ima 
ge data from each of the television cameras, and the image capturing means 

has two or more different capturing modes regarding the capturing of the 
image data, and the capturing modes can automatically be switched in synch 
ronous with or independently from the progress of the image processing, an 
d the capturing means has a capturing mode in which one scanning line of t 
he respective television camera is divided into two or more so that the de 
sired television camera is assigned to the respective divided scanning lin 
e to capture the image data of the plural television cameras onto one scan 
'% ning line in a multiplexing form. 

iff, According to a sixth aspect of the present invention, there is pr 

W ovided an optical fiber observing image processing apparatus in which posi 

43 

tioning of optical axes and end faces of optical fibers can be automatical 
v. ly controlled by capturing and processing image data of the optical fibers 

jri photo-taken by television cameras, wherein the apparatus includes an imag 

5 - 3 

i=5 e capturing means capable of capturing image data from two or more televis 

.% ion cameras and capable of capturing and image-processing only desired ima 

ge data from each of the television cameras, and the image capturing means 

has two or more different capturing modes regarding the capturing of the 
image data, and the capturing modes can automatically be switched in synch 
ronous with or independently from the progress of the image processing, an 
d the capturing modes of the image capturing means include at least two of 

a capturing mode in which the image data can be captured from the televis 
ion cameras from frame to frame and the image data can be captured from th 
e television cameras by successively switching the television cameras from 

frame to frame, a capturing mode in which the image data can be captured 
from the television cameras from field to field and the image data can be 
captured from the television cameras by successively switching the televis 



ion cameras from field to field and a capturing mode in which the image da 
ta can be captured from the television cameras from pixel to pixel and the 

image data can be captured from the television cameras by successively sw 
itching the television cameras from pixel to pixel and has a capturing mod 
e in which one scanning line of the respective television camera is divide 
d into two or more so that the desired television camera is assigned to th 
e respective divided scanning line to capture the image data of the plural 

television cameras onto one scanning line in a multiplexing form. 

According to a seventh aspect of the present invention, there is 
provided an optical fiber observing image processing apparatus in which po 
sitioning of optical axes and end faces of optical fibers can be automatic 
ally controlled by capturing and processing image data of the optical fibe 
rs photo-taken by television cameras, wherein the apparatus includes an im 
age capturing means capable of capturing image data from two or more telev 
ision cameras and capable of capturing and image-processing only desired i 
mage data from each of the television cameras, and the image capturing mea 
ns has two or more different capturing modes regarding the capturing of th 
e image data, and the capturing modes can automatically be switched in syn 
chronous with or independently from the progress of the image processing, 
and wherein the image data captured by the image capturing means can be ou 
tputted onto a television monitor and the like through a scanning converti 
ng mean s. 

According to an. eighth aspect of the present invention, there is 
provided an optical fiber observing image processing apparatus in which po 
sitioning of optical axes and end faces of optical fibers can be automatic 
ally controlled by capturing and processing image data of the optical fibe 
rs photo-taken by television cameras, wherein the apparatus includes an im 
age capturing means capable of capturing image data from two or more telev 
ision cameras and capable of capturing and image-processing only desired i 
mage data from each of the television cameras, and the image capturing mea 
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ns has two or more different capturing modes regarding the capturing of th 
e image data, and the capturing modes can automatically be switched in syn 
chronous with or independently from the progress of the image processing, 
and the capturing modes of the image capturing means include at least two 
of a capturing mode in which the image data can be captured from the telev 
ision cameras from frame to frame and the image data can be captured from 
the television cameras by successively switching the television cameras fr 
om frame to frame, a capturing mode in which the image data can be capture 
d from the television cameras from field to field and the image data can b 
e captured from the television cameras by successively switching the telev 
ision cameras from field to field and a capturing mode in which the image 
data can be captured from the television cameras from pixel to pixel and t 
jIj he image data can be captured from the television cameras by successively 

*tg switching the television cameras from pixel to pixel, and wherein the imag 



& e data captured by the image capturing means can be outputted onto a telev 

« ision monitor and the like through a scanning converting means. 

|«* 

H According to a ninth aspect of the present invention, there is pr 

ovided an optical fiber observing image processing apparatus in which post 

>K tioning of optical axes and end faces of optical fibers can be automatical 

ly controlled by capturing and processing image data of the optical fibers 
photo-taken by television cameras, wherein the apparatus includes an imag 
e capturing means capable of capturing image data from two or more televis 
ion cameras and capable of capturing and image-processing only desired ima 
ge data from each of the television cameras, and the image capturing means 

has two or more different capturing modes regarding the capturing of the 
image data, and the capturing modes can automatically be switched in synch 
ronous with or independently from the progress of the image processing, an 
d the capturing means has a capturing mode in which a field of the respect 
ive television camera is divided into two or more so that the desired tele 
vision camera is assigned to the respective divided field to capture the i 



mage data of the plural television cameras into one field in a multiplexin 
g form, and wherein the image data captured by the image capturing means c 
an be outputted onto a television monitor and the like through a scanning 
converting means. 

According to a tenth aspect of the present invention, there is pr 
ovided an optical fiber observing image processing apparatus in which posi 
tioning of optical axes and end faces of optical fibers can be automatical 
ly controlled by capturing and processing image data of the optical fibers 

photo-taken by television cameras, wherein the apparatus includes an image 

capturing means capable of capturing image data from two or more televisi 
on cameras and capable of capturing and image-processing only desired imag 
e data from each of the television cameras, and the image capturing means 
has two or more different capturing modes regarding the capturing of the i 
mage data, and the capturing modes can automatically be switched in synchr 
onous with or independently from the progress of the image processing, and 

the capturing modes of the image capturing means include at least two of 
a capturing mode in which the image data can be captured from the televisi 
on cameras from frame to frame and the image data can be captured from the 

television cameras by successively switching the television cameras from 
frame to frame, a capturing mode in which the image data can be captured f 
rom the television cameras from field to field and the image data can be c 
aptured from the television cameras by successively switching the televisi 
on cameras from field to field and a capturing mode in which the image dat 
a can be captured from the television cameras from pixel to. pixel and the 
image data can be captured from the television cameras by successively swi 
tching the television cameras from pixel to pixel and has a capturing mode 

in which a field of the respective television camera is divided into two 
or more so that the desired television camera is assigned to the respectiv 
e divided field to capture the image data of the plural television cameras 

into one field in a multiplexing form, and wherein the image data capture 
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d by the image capturing means can be outputted onto a television monitor 
and the like through a scanning converting means. 

According to an eleventh aspect of the present invention, there i 
s provided an optical fiber observing image processing apparatus in which 
positioning of optical axes and end faces of optical fibers can be automat 
ically controlled by capturing and processing image data of the optical fi 
bers photo-taken by television cameras, wherein the apparatus includes an 
image capturing means capable of capturing image data from two or more tel 
evision cameras and capable of capturing and image-processing only desired 
image data from each of the television cameras, and the image capturing m 
eans has two or more different capturing modes regarding the capturing of 

PI 

'JJ the image data, and the capturing modes can automatically be switched in s 

='3 

jl" ynchronous with or independently from the progress of the image processing, 

W and the capturing means has a capturing mode in which one scanning line o 

C'P 

\fl f the respective television camera is divided into two or more so that the 

s— . 

it desired television camera is assigned to the respective divided scanning 

line to capture the image data of the plural television cameras onto one s 
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canning line in a multiplexing form, and wherein the image data captured b 
y the image capturing means can be outputted onto a television monitor and 
the like through a scanning converting means. 

According to a twelfth aspect of the present invention, there is 
provided an optical fiber observing image processing apparatus in which po 
sitioning of optical axes and end faces of optical fibers can be automatic 
ally controlled by capturing and processing image data of the optical fibe 
rs photo-taken by television cameras, wherein the apparatus includes an im 
age capturing means capable of capturing image data from two or more telev 
ision cameras and capable of capturing and image-processing only desired i 
mage data from each of the television cameras, and the image capturing mea 
ns has two or more different capturing modes regarding the capturing of th 
e image data, and the capturing modes can automatically be switched in syn 



chronous with or independently from the progress of the image processing, 
and the capturing modes of the image capturing means include at least two 
of a capturing mode in which the image data can be captured from the telev 
ision cameras from frame to frame and the image data can be captured from 
the television cameras by successively switching the television cameras fr 
om frame to frame, a capturing mode in which the image data can be capture 
d from the television cameras from field to field and the image data can b 
e captured from the television cameras by successively switching the telev 
ision cameras from field to field and a capturing mode in which the image 
data can be captured from the television cameras from pixel to pixel and t 
he image data can be captured from the television cameras by successively 
switching the television cameras from pixel to pixel and has a capturing m 
ode in which one scanning line of the respective television camera is divi 
ded into two or more so that the desired television camera is assigned to 
the respective divided scanning line to capture the image data of the plur 
al television cameras onto one scanning line in a multiplexing form, and w 
herein the image data captured by the image capturing means can be output t 
ed onto a television monitor and the like through a scanning converting me 
ans. 

According to a thirteenth aspect of the present invention, there 
is provided an optical fiber observing image processing apparatus in which 

positioning of optical axes and end faces of optical fibers can be automa 
tically controlled by capturing and processing image data of the optical i 
ibers photo-taken by television cameras, wherein the apparatus includes an 

image capturing means capable of capturing image data from two or more te 
levision cameras and capable of capturing and image-processing only desire 
d image data from each of the television cameras, and the image capturing 
means has two or more different capturing modes regarding the capturing of 

the image data, and the capturing modes can automatically be switched in 
synchronous with or independently from the progress of the image processin 
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g, and wherein the image data capturing by the image capturing means can b 
e outputted onto a television monitor and the like through a scanning conv 
erting means, and at least two different transfer modes are provided for t 
ransferring of the image data between the image capturing means and the sc 
anning converting means. 

According to a fourteenth aspect of the present invention, there 
is provided an optical fiber observing image processing apparatus in-which 

positioning of optical axes and end faces of optical fibers can be automa 
tically controlled by capturing and processing image data of the optical f 
ibers photo- taken by television cameras, wherein the apparatus includes an 

image capturing means capable of capturing image data from two or more te 
levision cameras and capable of capturing and image-processing only desire 
d image data from each of the television cameras, and the image capturing 
means has two or more different capturing modes regarding the capturing of 
1/1 the image data, and the capturing modes can automatically be switched in 

i-* 

si synchronous with or independently from the progress of the image process in 

1*4 g, and the capturing modes of the image capturing means include at least t 

S . 3 

1*51 wo of a capturing mode in which the image data can be captured from the te 

levision cameras from frame to frame and the image data can be captured fr 
om the television cameras by successively switching the television cameras 
from frame to frame, a capturing mode in which the image data can be capt 
ured from, the television cameras from field to field and the image data ca 
n be captured from the television cameras by successively switching the te 
levision cameras from field to field and a capturing mode in which the ima 
ge data can be captured from the television cameras from pixel to pixel an 
d the image data can be captured from the television cameras by successive 
ly switching the television cameras from pixel to pixel, and wherein the i 
mage data captured by the image capturing means can be outputted onto a te 
levision monitor and the like through a scanning converting means, and at 
least two different transfer modes are provided for transferring of the im 



age data between the image capturing means and the scanning converting mea 
ns. 

According to a fifteenth aspect of the present invention, there i 
s provided an optical fiber observing image processing apparatus in which 
positioning of optical axes and end faces of optical fibers can be automat 
ically controlled by capturing and processing image data of the optical f i 
bers photo-taken by television cameras, wherein the apparatus includes an 
image capturing means capable of capturing image data from two or more tel 
evision cameras and capable of capturing and image-processing only desired 
image data from each of the television cameras, and the image capturing m 
eans has two or more different capturing modes regarding the capturing of 
the image data, and the capturing modes can automatically be switched in s 
ynchronous with or independently from the progress of the image processing, 
and the capturing means has a capturing mode in which a field of the resp 
ective television camera is divided into two or more so that the desired t 
v. elevision camera is assigned to the respective divided field to capture th 

e image data of the plural television cameras into one field in a multiple 



4i 



in 



xing form, and wherein the image data captured by the image capturing mean 
s can be outputted onto a television monitor and the like through a scanni 
ng converting means, and at least two different transfer modes are provide 
d for transferring of the image data between the image capturing means and 

the scanning converting means. 

According to a sixteenth aspect of the present invention, there i 
s provided an optical fiber observing image processing apparatus in which 
positioning of optical axes and end faces of optical fibers can be automat 
ically controlled by capturing and processing image data of the optical fi 
bers photo-taken by television cameras, wherein the apparatus includes an 
image capturing means capable of capturing image data from two or more tel 
evision cameras and capable of capturing and image-processing only desired 

image data from each of the television cameras, and the image capturing m 



eans has two or more different capturing modes regarding the capturing of 
the image data, and the capturing modes can automatically be switched in s 
ynchronous with or independently from the progress of the image processing, 

and the capturing modes of the image capturing means include at least two 

of a capturing mode in which the image data can be captured from the tele 
vision cameras from frame to frame and the image data can be captured from 

the television cameras by successively switching the television cameras f 
rom frame to frame, a capturing mode in which the image data can be captur 
ed from the television cameras from field to field and the image data can 
be captured from the television cameras by successively switching the tele 
vision cameras from field to field and a capturing mode in which the image 

data can be captured from the television cameras from pixel to pixel and 
'f* 8 the image data can be captured from the television cameras by successively 

ill 

W switching the television cameras from pixel to pixel and has a capturing 

f 

1/1 mode in which a field of the respective television camera is divided into 

s 

e; two or more so that the desired television camera is assigned to the respe 

!•* 

ctive divided field to capture the image data of the plural television cam 

(ij 

eras into one field in a multiplexing form, and wherein the image data cap 

' ^ J 

[% tured by the image capturing means can be outputted onto a television moni 

tor and the like through a scanning converting means, and at least two dif 
ferent transfer modes are provided for transferring of the image data betw 
een the image capturing means and the scanning converting means. 

According to a seventeenth aspect of the present invention, there 
is provided an optical fiber observing image processing apparatus in whic 
h positioning of optical axes and end faces of optical fibers can be autom 
atically controlled by capturing and processing image data of the optical 
fibers photo-taken by television cameras, wherein the apparatus includes a 
n image capturing means capable of capturing image data from two or more t 
elevision cameras and capable of capturing and image-processing only desir 
ed image data from each of the television cameras, and the image capturing 




means has two or more different capturing modes regarding the capturing o 
f the image data, and the capturing modes can automatically be switched in 

synchronous with or independently from the progress of the image processi 
ng, and the capturing means has a capturing mode in which one scanning lin 
e of the respective television camera is divided into two or more so that 
the desired television camera is assigned to the respective divided scanni 
ng line to capture the image data of the plural television cameras onto on 
e scanning line in a multiplexing form, and wherein the image data capture 
d by the image capturing means can be outputted onto a television monitor 
and the like through a scanning converting means, and at least two differe 
nt transfer modes are provided for transferring of the image data between 
W the image capturing means and the scanning converting means. 

4* According to an eighteenth aspect of the present invention, there 

its 

\M is provided an optical fiber observing image processing apparatus in whic 

IJ1 h positioning of optical axes and end faces of optical fibers can be autom 

atically controlled by capturing and processing image data of the optical 

i .; 

s_j. fibers photo-taken by television cameras, wherein the apparatus includes a 

£ . | 

A n image capturing means capable of capturing image data from two or more t 

elevision cameras and capable of capturing and image-processing only desir 
ed image data from each of the television cameras, and the image capturing 

means has two or more different capturing modes regarding the capturing o 
f the image data, and the capturing modes can automatically be switched in 

synchronous with or independently from the progress of the image processi 
ng, and the capturing modes of the image capturing means include at least 
two of a capturing mode in which the image data can be captured from the t 
elevision cameras from frame to frame and the image data can be captured f 
rom the television cameras by successively switching the television camera 
s from frame to frame, a capturing mode in which the image data can be cap 
tured from the television cameras from field to field and the image data c 
an be captured from the television cameras by successively switching the t 





elevision cameras from field to field and a capturing mode in which the im 
age data can be captured from the television cameras from pixel to pixel a 
nd the image data can be captured from the television cameras by successiv 
ely switching the television cameras from pixel to pixel and has a capturi 
ng mode in which one scanning line of the respective television camera is 
divided into two or more so that the desired television camera is assigned 

to the respective divided scanning line to capture the image data of the 
plural television cameras onto one scanning line in a multiplexing form, a 
nd wherein the image data captured by the image capturing means can be out 
putted onto a television monitor and the like through a scanning convert in 
g means, and at least two different transfer modes are provided for transf 
erring of the image data between the image capturing means and the scannin 

4» g converting means. 

According to a nineteenth aspect of the present invention, there 

ijl is provided an optical fiber observing image processing apparatus in which 

l si: 
i ■ 

-j positioning of optical axes and end faces of optical fibers can be automa 

tically controlled by capturing and processing image data of the optical f: 

! = ! 

pi ibers photo-taken by television cameras, wherein the apparatus includes an 

*~f image capturing means capable of capturing image data from two or more te 

levision cameras and capable of capturing and image-processing only desire 
d image data from each of the television cameras, and the image capturing 
means has two or more different capturing modes regarding the capturing of 

the image data, and the capturing modes can automatically be switched in 
synchronous with or independently from the progress of the image processin 
g, and wherein the image data captured by the image capturing means can be 
outputted onto a television monitor and the like through a scanning conve 
rting means, and at least two different transfer modes are provided for tr 
ansferring of the image data between the image capturing means and the sea 
nning converting means, and the transfer modes can automatically be switch 
ed in synchronous with or independently from the progress of the image pro 



c e s s i n g . 

According to a twentieth aspect of the present invention, there i 
s provided an optical fiber observing image processing apparatus in which 
positioning of optical axes and end faces of optical fibers can be automat 
ically controlled by capturing and processing image data of the optical fi 
bers photo-taken by television cameras, wherein the apparatus includes an 
image capturing means capable of capturing image data from two or more tel. 
evision cameras and capable of capturing and image-processing only desired 

image data from each of the television cameras, and the image capturing m 
eans has two or more different capturing modes regarding the capturing of 
the image data, and the capturing modes can automatically be switched in s 
ynchronous with or independently from the progress of the image processing, 

and the capturing modes of the image capturing means include at least two 

of a capturing mode in which the image data can be captured from the tele 
vision cameras from frame to frame and the image data can be captured from 

the television cameras by successively switching the television cameras f 
rora frame to frame, a capturing mode in which the image data can be captur 
ed from the television cameras from field to field and the image data can 
be captured from the television cameras by successively switching the tele 
vision cameras from field to field and a capturing mode in which the image 

data can be captured from the television cameras from pixel to pixel and 
the image data can be captured from the television cameras by successively 

switching the television cameras from pixel to pixel, and wherein the ima 
ge data captured by the image capturing means can be outputted onto a tele 
vision monitor and the like through a scanning converting means, and at le 
ast two different transfer modes are provided for transferring of the imag 
e data between the image capturing means and the scanning converting means, 

and the transfer modes can automatically be switched in synchronous with 
or independently from the progress of the image processing. 

According to a twenty-first aspect of the present invention, ther 
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e is provided an optical fiber observing image processing apparatus in whi 
ch positioning of optical axes and end faces of optical fibers can be auto 
matically controlled by capturing and processing image data of the optical 

fibers photo-taken by television cameras, wherein the apparatus includes 
an image capturing means capable of capturing image data from two or more 
television cameras and capable of capturing and image-processing only desi 
red image data from each of the television cameras, and the image capturin 
g means has two or more different capturing modes regarding the capturing 
of the image data, and the capturing modes can automatically be switched i 
n synchronous with or independently from the progress of the image process 
ing, and the image capturing means has a capturing mode in which a field o 
f the respective television camera is divided into two or more so that the 

desired television camera is assigned to the respective divided field to 
capture the image data of the plural television cameras into one field in 
a multiplexing form, and wherein the image data captured by the image capt 
uring means can be outputted onto a television monitor and the like throug 
h a scanning converting means, and at least two different transfer modes a 
re provided for transferring of the image data between the image capturing 

means and the scanning converting means, and the transfer modes can autom 
atically be switched in synchronous with or independently from the progres 
s of the image processing. 

According to a twenty-second aspect of the present invention, the 
re is provided an optical fiber observing image processing apparatus in wh 
ich positioning of optical axes and end faces of optical fibers can be aut 
omatically controlled by capturing and processing image data of the optica 
1 fibers photo-taken by television cameras, wherein the apparatus includes 

an image capturing means capable of capturing image data from two or more 

television cameras and capable of capturing and image-processing only des 
ired image data from each of the television cameras, and the image capturi 
ng means has two or more different capturing modes regarding the capturing 
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of the image data, and the capturing modes can automatically be switched 
in synchronous with or independently from the progress of the image proces 
sing, and the capturing modes of the image capturing means include at leas 
t two of a capturing mode in which the image data can be captured from the 
television cameras from frame to frame and the image data can be captured 
from the television cameras by successively switching the television came 
ras from frame to frame, a capturing mode in which the image data can be c 
aptured from the television cameras from field to field and the image data 
can be captured from the television cameras by successively switching the 
television cameras from field to field and a capturing mode in which the 
image data can be captured from the television cameras from pixel to pixel 
and the image data can be captured from the television cameras by success 
ively switching the television cameras from pixel to pixel and has a captu 
ring mode in which a field of the respective television camera is divided 

sr 

W into two or more so that the desired television camera is assigned to the 

: ; 
tsta 

i • 

ii respective divided field to capture the image data of the plural televisio 
n cameras into one field in a multiplexing form, and wherein the image dat 



m 

iii 



! -2 



j-j a captured by the image capturing means can be outputted onto a television 



monitor and the like through a scanning converting means, and at least tw 
o different transfer modes are provided for transferring of the image data 

between the image capturing means and the scanning converting means, and 
the transfer modes can automatically be switched in synchronous with or in 
dependently from the progress of the image processing. 

According to a twenty-third aspect of the present invention, ther 
e is provided an optical fiber observing image processing apparatus in whi 
ch positioning of optical axes and end faces of optical fibers can be auto 
matically controlled by capturing and processing image data of the optical 

fibers photo-taken by television cameras, wherein the apparatus includes 
an image capturing means capable of capturing image data from two or more 
television cameras and capable of capturing and image-processing only desi 



red image data from each of the television cameras, and the image capturin 
g means has two or more different capturing modes regarding the capturing 
of the image data, and the capturing modes can automatically be switched i 
n synchronous with or independently from the progress of the image process 
ing, and the image capturing means has a capturing mode in which one scann 
ing line of the respective television camera is divided into two or more s 

0 that the desired television camera is assigned to the respective divided 
scanning line to capture the image data of the plural television cameras 

onto one scanning line in a multiplexing form, and wherein the image data 
captured by the image capturing means can be outputted onto a television m 
onitor and the like through a scanning converting means, and at least two 
different transfer modes are provided for transferring of the image data b 
etween the image capturing means and the scanning converting means, and th 
e transfer modes can automatically be switched in synchronous with or inde 
pendently from the progress of the image processing. 

According to a twenty-fourth aspect of the present invention, the 
re is provided an optical fiber observing image processing apparatus in wh 
ich positioning of optical axes and end faces of optical fibers can be aut 
omatically controlled by capturing and processing image data of the optica 

1 fibers photo-taken by television cameras, wherein the apparatus includes 
an image capturing means capable of capturing image data from two or more 
television cameras and capable of capturing and image-processing only des 

ired image data from each of the television cameras, and the image capturi 
ng means has two or more different capturing modes regarding the capturing 

of the image data, and the capturing modes can automatically be switched 
in synchronous with or independently from the progress of the image proces 
sing, and the capturing modes of the image capturing means include at leas 
t two of a capturing mode in which the image data can be captured from the 
television cameras from frame to frame and the image data can be captured 
from the television cameras by successively switching the television came 
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ras from frame to frame, a capturing mode in which the image data can be c 
aptured from the television cameras from field to field and the image data 

can be captured from the television cameras by successively switching the 

television cameras from field to field and a capturing mode in which the 
image data can be captured from the television cameras from pixel to pixel 

and the image data can be captured from the television cameras by success 
ively switching the television cameras from pixel to pixel and has a captu 
ring mode in which one scanning line of the respective television camera i 
s divided into two or more so that the desired television camera is assign 
ed to the respective divided scanning line to capture the image data of th 
e plural television cameras onto one scanning line in a multiplexing form, 

and wherein the image data capturing by the image capturing means can be 
outputted onto a television monitor and the like through a scanning conver 
ting means, and at least two different transfer modes are provided for tra 
nsferring of the image data between the image capturing means and the scan 
ning converting means, and the transfer modes can automatically be switche 
d in synchronous with or independently from the progress of the image proc 
essing. 

According to a twenty-fifth aspect of the present invention, a de 
lay means capable of setting a desired delay time is provided in the optic 
al fiber observing image processing apparatus according to any one of firs 
t to twenty-fourth aspects. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a constructional view of an entire optical fiber fusion 
-splicer using an optical fiber observing image processing apparatus accor 
ding to the present invention; 

Fig. 2 is a schematic enlarged view of an optical fiber fusion-sp 
licing portion of Fig. 1; 

Fig. 3 is a view for explaining an example of an operation of the 
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optical fiber fusion-splicer of Fig. 1, showing operating steps and chang 
e in condition of fibers; 

Fig. 4 is a view for explaining an example of an operation of the 
optical fiber fusion-splicer of Fig. 1, showing operating steps and chang 
e in capturing modes; 

Figs. 5A to 5C are explanatory views showing different examples o 
f a data memory accessing method; 

Fig. 6 is a view for explaining a capturing mode (3) in an image c 
ap t ur i ng mean s ; 

Fig. 7 is a view for explaining a capturing mode ® in the image 
capturing means; 

Fig. 8 is a view for explaining a capturing mode © in the image 
capturing means; 

Fig. 9 is a view for explaining a capturing mode ® in the image 
capturing means; 

Fig. 10 is a view for explaining a capturing mode (7) in the image 
capturing means; 

Fig. 1 1 A is a view showing an image of ribbon fiber photo-taken b 
y a first television camera, and Fig. 11B is a view showing an image of ri 
bbon fiber photo-taken by a second television camera; 

Fig. 12 is an explanatory view showing an example of image captur 
ing in the capturing mode (6); 

Fig. 13 is an explanatory view showing an example of image captur 
ing in the capturing mode ®; 

Fig. 14 is a schematic view of an entire optical fiber fusion-spl 
icer using an optical fiber observing image processing apparatus according 
to the present invention, in which a scanning converter is provided; 

Fig. 15 is a circuit diagram showing an example of a circuitry of 
the optical fiber observing image processing apparatus having the scannin 
g converter; 
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Fig. 16 is a circuit diagram showing another example of a circuit 
ry of the optical fiber observing image processing apparatus having the sc 
anning converter; 

Fig. 17 is a circuit diagram of a data memory used in the image c 
apturing means; 

Fig. 18 is a circuit diagram of a scanning converter used as a sc 
anning converting means; 

Fig. 19 is ei view for explaining a transfer mode for transferring 
either an image photo-taken by a first television camera or an image phot 
o-taken by a second television camera; 

Fig. 20 is an explanatory view for explaining a data transferring 
method in the transfer mode of Fig. 19; 

Fig. 21 is a view for explaining a transfer mode for transferring 
both an image photo-taken by a first television camera and an image photo 
-taken by a second television camera; 

Fig. 22 is an explanatory view for explaining a data transferring 
method in the transfer mode of Fig. 19; 

Fig. 23 is an explanatory view for explaining another example of 
a data transferring method in the transfer mode of Fig. 19; 

Fig. 24 is an explanatory view showing another example of a trans 
fer mode for transferring both an image photo-taken by a first television 
camera and an image photo-taken by a second television camera; 

Fig. 25 is an explanatory view for explaining a data transferring 
method in the transfer mode of Fig. 24; 

Fig. 26 is an explanatory view for explaining another example of 
a data transferring method in the transfer mode of Fig. 24; 

Fig. 27 is a circuit diagram showing another example of a circuit 
ry of the optical fiber observing image processing apparatus having the sc 
anning converter; 

Fig. 28 is an explanatory view showing an example of picture plan 
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e composition utilizing a delay circuit; 

Fig. 29 is an explanatory view showing another example of picture 
plane composition utilizing a delay circuit, when a horizontal direction 
and a vertical direction of a television camera is replaced; 

Fig. 30 is a schematic view showing an example of a conventional 
optical fiber fusion-splicer; 

Fig. 31A is an explanatory view for explaining a case where photo 
-taking is effected by a single camera from two directions, and Fig. 31B is 

an explanatory view for explaining a case where photo-taking is effected 
by two cameras; and 

Fig. 32A is a schematic view of an image processing apparatus in 
which image capturing systems are provided for respective cameras, and Fig. 

32B is a schematic view of an image processing apparatus in which images 
from two cameras are captured by a single image capturing system. 

BEST MODES FOR CARRYING OUT THE INVENTION 
(FIRST EMBODIMENT) 

Fig. 1 is a schematic view of an entire optical fiber fusion-spli 
cer constituted by using an optical fiber observing image processing appar 
atus 27 according to the present invention, and Fig. 2 is an enlarged view 

of an optical fiber f u s i on- s p 1 i c i ng portion. In this optical fiber fusi 
on-splicer, as shown in Figs. 1 and 2, butted portions (portions to be but 
ted) of optical fibers 2, 3 can be photo-taken by two (first and second) t 
elevision cameras 1. Respective television cameras 1 are set to photo-take bu 
tted portions of optical fibers 2, 3 from each different angles in the direction 

vertical to optical axes. Each television camera 1 is constituted by attac 
hing an incident optical system 10 for photo-taking the fibers 2, 3 in an 
enlarged form to a solid-state image sensor (not shown) such as a CCD. L 
ight emitted from illumination light sources 11 opposite to the respective 

television cameras 1 with the interposition of the optical fibers 2, 3 pa 
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ss through the fibers and is received by the television cameras, so that c 
ores and clads of the opt ical . f i ber s 2, 3 can be observed correctly. Each 
television camera 1 serves to output a video signal of NTSC system. On t 
he basis of a synchronous signal from an input processing circuit 13 of th 
e optical fiber observing image processing apparatus 27 according to the p 
resent invention, the television cameras output synchronized video signals. 

In the optical fiber observing image processing apparatus 27 show 
n in Fig. 1, the video signals of NTSC system outputted from the first and 
second television cameras 1 are inputted to the input processing circuit 1 
3, where optimum video signals of the television cameras 1 are selected un 
der control of an R/W control circuit 12. The video signals are A/I)-conv 
•% erted in an A/D converter 22 to obtain image data which are then written i 

If; n a data memory (image capturing means) 14. The data memory 14 has capac 

! y 

^ ity corresponding to two picture planes, and, for the writing (capturing) 

S |S 

of the picture plane data in the data memory 14, three new capturing modes 
ss are provided, in addition to an existing capturing mode. 

I** Modes provided in the image capturing means 

$ Capturing mode (D : in this mode, the image from the first televis 

*l 

.j\ ion camera 1 is written in the data memory 14. 

Capturing mode (2): in this mode, the image from the second televi 
sion camera 1 is written in the data memory 14. 

Capturing mode ® : in this mode, as shown in Fig. 6, the first an 
d second television cameras 1 are alternately switched from frame to frame 
(every 1/30 second), and the images from the television cameras 1 are alt 
ernately written in the data memory 14 from frame to frame. In televisio 
n cameras 1 of interlaced type, images having odd (ODD) fields and even (E 
VEN) fields from the first television camera 1 are written, and then image 
s having odd fields and even fields from the second television camera 1 ar 
e written. 

Capturing mode ®: in this mode, as shown in Fig. 7, the first an 



d second television cameras 1 are alternately switched from field to field 

(every 1/60 second), and the images from the television cameras 1 are alt 
ornately written in the data memory 14 from field to field. 

Capturing mode ©' in this mode, as shown in Fig. 8, the first an 
d second television cameras 1 are switched from pixel to pixel, and the im 
ages from two television cameras 1 are both written in the data memory 14. 

As shown in Fig. 5A, in the data memory 14 (Fig. 1), one pixel co 
mponent (8 bits) of memory access can be written by three times within a p 
eriod of one pixel component of the television camera 1. The access can 
be effected as only write-in (W) of three times or only read-out (R) of th 
ree times, and, as shown in Fig. 5B, read-out (R) of two times and write-i 
n (W) of one time may be made, or, as shown in Fig. 5C, read-out (R) of on 
e time and write-in (W) of two times may be made. Since the accessing me 
thod shown in Fig. 5B includes read-out (R) of two times and write-in (W) 
of one time, this method corresponds to the image capturing means including 

the capturing mode (3) and the capturing mode 0, and, since the accessing 
method shown in Fig. 5C includes read-out (R) of one time and write-in (W) 

of two times, this method corresponds to the image capturing means includi 
ng the capturing mode ©. Accordingly, the accessing method shown in Fig. 

5B in which read-out (R) can be effected by two times is suitable for eff 
ecting operations frequently and thus suitable for the image processing in 
an initial step of the fiber fusion-splice when the fibers 2, 3 are great! 
y shifted. In the accessing method shown in Fig. 5C in which read-out (R) 
can merely be effected by one time, although a data read-out speed is redu 
ced by half of that in Fig. 5B, since the image data from two television c 
ameras can be captured, this method is suitable for the image processing in 

a final step in which fine adjustment of the fibers 2, 3 are mainly effec 
ted. 

^ Id ^3 * \ In a data operator 15 shown in Fig. 1, the image procj 

e image data stored i_n— -t-h-e — d"aTa~""memor y 14 is performed, and, on the basis 



of a processed result, signals are outputted to a control circuit 16 and, 

graphic circuit 17 of Fig. 1. Regarding the processing in the d*r£a opera 
tor, the image data is read-out from the data memory 14, sy-efi data is proc 
essed so that information regarding deviation of optjsckl axes of the optic 
al fibers 2, 3, positions of the end faces o f^fhe fibers and conditions of 
the end faces of the fibers is operaUtr from the image, and such inform at 
ion is outputted to the control circuit 16 and the graphic circuit 17. T 
he signal outputted to th e/<fo ntrol circuit 16 is outputted to a second dri 
ving device 26 thro u pr\ a fiber position control circuits 18, 19, thereby d 
riving positioning members 20, 21. The driving and image processing are 
repeated by >^e veral times so that the optical axes of the optical fibers 2, 
3 set^on the positioning members 20, 21 are gradually aligned with each o 
||i tb"§r. 

W When information regarding progress of the image processing and i 

j* r * nformation such as image processing result are outputted from the data oper 
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ator 15 as data, the graphic circuit 17 (Fig. 1) forms text (characters) an 



d/or graphic (figure) and outputs them to a video encoder 29 as a video si 



gnal. For example, text information indicating content or condition of t 
i|i he image processing and graphic information indicating measurement lines o 

f the optical fibers 2, 3 are generated. 

The video encoder 29 (Fig. 1) serves to compose the image signal 
outputted from the input processing circuit 13 with the video signal from 
the graphic circuit 17 to output a single signal. This video signal is i 
nputted to a television monitor 25. 
(OPERATIONAL EXAMPLE) 

Fig. 3 shows an operating steps of the optical fiber fusion-splic 
er, together with images displayed on the television monitor, and Fig. 4 s 
hows a relationship between the operating steps and the capturing modes. 
Now, the operating steps and the capturing modes will be described. 
1. After the optical fibers 2, 3 (from which coatings were removed a 



nd in which end portions of the fibers were prepared) are set on the posit 
ioning members 20, 21 of the optical fiber fusion-splicer, when a start sw 
itch (not shown) is depressed, the images photo-taken by the first and sec 
ond television cameras are captured into the data memory 14 in the capturin 
g mode ®, and the optical fibers 2, 3 are advanced up to predetermined pos 
itions and are stopped there (steps 1 to 3 in Figs. 3 and 4). 

2. Weak discharging of electrode rods 24 is started, thereby cleanin 
g end portions of the optical fibers 2, 3 (step 4 in Pigs. 3 and 4). 

3. The images photo-taken by the first and second television cameras 
are captured into the data memory 14 in the capturing mode ©, and the imag 

e processing is effected in the data operator 15. In this stage, it is ch 
^i? ecked whether or not cut angles of the end faces of the optical fibers 2, 

jf* 3 are within an allowable range and whether or not there is failure in the 

^ end faces (end face condition check in step 5 in Pigs. 3 and 4). 

\f* 4 If there is no abnormality in the end faces, the data is further 

ii captured into the data memory 14 in the capturing mode (5) and the image pro 

{*£ cessing is effected in the data operator 15. In this stage, the optical 

p axes of the optical fibers 2, 3 are checked or examined, and alignment of 

optical axes is started. More specifically, centering regarding the imag 
e from the first television camera 1 is effected, followed by centering regar 
ding the image from the second television camera 1, and detection of deviation 
between the axes and detection of distance between the end faces are carr 
ied out (step 6 in Figs. 3 and 4). 

5. After the discharging condition is set, strong discharging is eff 
ected, and fusion-splicing is effected by approaching the optical fibers 2, 

3 to each other (step 7 in Figs. 3 and 4). 

6. After the connection is completed, fused and spliced portions of 
the optical fibers 2, 3 are photo-taken, and the photo-taken image is proc 
essed to guess or estimate light transmission loss caused by the splice, an 
d a result is displayed on the television monitor (step 8 in Figs. 3 and 



4). 

7. A reinforcing member (heat-shr i nkab 1 e tube and rod-shaped reinfor 

cing element are frequently used) is applied to the fused and spliced port 
ions of the optical fibers 2, 3, and the reinforcing member is shrunk by h 
eat from a heating device (not shown). In this way, the splice of the op 
tical fibers 2, 3 is completed (steps 9 to 11 in Figs. 3 and 4). 

In the optical fiber observing image processing apparatus accord :i 
ng to the present invention, in addition to the capturing modes ® to ©, t 
he following two capturing modes (6), ® can be added on demand. By incorp 
orating image processing program for properly switching such capturing mod 
es ® to (7) in accordance with progress of the image processing into the da 
ta operator 15, high speed and high accurate image processing can be achiev 
ed. 

Capturing mode (6) : in this mode, the images from two television c 
ameras 1 are switched at predetermined scanning lines, and, as shown in Fi 
g. 9, the images are divided and are written in the data memory 14 in the 
multiplex form. For example, after the image data of a front half of the 

ODD field of the second television camera 1 is captured, the input is swit 
ched to capture the image data of a rear half of the ODD field of the first 

television camera 1. By repeating such operation, the images from two t 
elevision cameras 1 are divided into respective fields which can be in tur 
n written in the multiplex form. Fig. 12 shows an example of image captur 
ing in the capturing mode ©, in which the image from the first television 
camera 1 and the image from the second television camera 1 are simultaneou 
sly displayed on lower and upper parts of the television monitor 25, respe 
ctively. Incidentally, at a glance, the images includes a plurality (tw 
o) of optical fibers 2, 3 as is in images obtained by photo-taking ribbon 
fiber as shown in Figs. 1 1 A and 11B. 

Capturing mode ©: in this mode, the images from two television c 
ameras 1 are switched at predetermined pixels of scanning lines, and, as s 



hown in Fig. 10, the images are divided and are written in the data memory 
14 in the multiplex form so that two images are captured simultaneously. 
For example, after the image data of a front half of one scanning line of 
the ODD field of the first television camera 1 is captured, the input is s 
witched to capture the image data of a rear half of one scanning line of th 
e ODD field of the second television camera 1. Such an operation is perf 
ormed for every scanning line in one field. Fig. 13 shows an example of 
image capturing in the capturing mode (7), in which the first and second te.l 
evision cameras 1 are both rotated by 90 degrees to change vertical and ho 
rizontal directions, and the images are photo-taken, and then the images a 
re composed . 

(SECOND EMBODIMENT) 

\j ^$ ^"Vf Fig- 14 shows a second embodiment of an optical fiber observing i/ 
mage processing apparatus 2 7 according to the present invention. Ln^this 
embodiment, a scanning converter (scanning converting means^^ST) is incorp 
orated into the optical fiber observing image procesjj>ffg apparatus 27 acco 
rding to the first embodiment so that the ima^cf^data captured in the data m 
emory 14 can be displayed on the tele>^sion monitor 25 through the scannin 
g converter 30. In this casey^wo or more different transfer modes for t 
ransferring the image datrbetween the data memory 14 and the scanning con 
verter 30 can be provided. By selection of the transfer modes and select 
ion of the captu-ring modes, for example, the following operation modes ® t 
o © can be ^selected and switched on the basis of program. Incidentally, 
the scancring converter 30 serves to adjust longitudinal magnification, lat 
eral atagn i f i cat i on , longitudinal offset amount and lateral offset amount o 
f tile inputted image. 

' Operation mode ®: in this mode, the image data from either the f 

irst or second television camera 1 is captured and is displayed. Regardin 
g the data memory 14, the proper mode (for example, capturing mode (D or 



©) is selected among the above-mentioned capturing modes, and the image da 
ta from the first or second television camera 1 is recorded in the data me 
mory. In the transferring (transfer mode) of data from the data memory 1 
4 to the scanning converter 30, as shown in Fig. 20, a horizontal synchron 
ous signal HSYNC1 of the sending side (data memory 14 side) and a horizont 
al synchronous signal HSYNC2 of the receiving side (scanning converter 30 
side) have the same timing. Further, a vertical synchronous signal VSYNC 
1 of the sending side and a vertical synchronous signal VSYNC2 of the rece 
iving side have the same timing. In addition, pixel clock signals (not s 
hown) of the sending and receiving sides have the same timing. The sendi 
ng side and the receiving side are subjected to interlaced operation. Fi 
"J5 g. 20 shows an example when the capturing mode is selected, in which the im 
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age data from the first television camera 1 is captured into the data memor 
y 14 and the image from the first television camera 1 is displayed on the 
television monitor 25 (Fig. 19). 
'•i Operation mode © : in this mode, the image data from both the fir 

H st and the second television camera 1 are captured and are displayed on lef 

I - i 

□ t and right half parts of the television monitor, as shown in Fig. 21. R 

•13 

ifi egarding the data memory 14, the capturing mode capable of capturing the im 

ages from two television cameras 1 is selected and the image data from the 

first and second television cameras 1 are recorded in the data memory. I 
n the transferring (transfer mode) of data from the data memory 14 to the 
scanning converter 30, as shown in Fig. 22, whenever a horizontal synchron 
ous signal HSYNC1 of the sending side is switched, the image data from the 

first television camera and the image data from the second television cam 
era are alternately switched to be outputted. In the receiving side, a h 
orizontal synchronous signal HSYNC2 is set to a half period of the horizon 
tal synchronous signal HSYNC1 of the sending side, and a pixel clock signa 
1 CLK2 is set to a half period of a pixel clock signal CLK1 of the sending 

side, and a vertical synchronous signal VSYNC2 is set to the same period 
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of a vertical synchronous signal VSYNC1 of the sending side. Although th 
e image data of the first television camera 1 and the image data of the se 
cond television camera 1 (disposed side by side) are transferred from the 
data memory 14 (as two picture planes), since the pixel data are thinned o 
n alternate pixels to be transferred, a two picture plane image as shown i 
n Fig. 21 can be obtained. 

Operation mode (D : as is in the operation mode (2), in this mode, 
the image data from both the first and the second television camera 1 are c 
aptured and are displayed on left and right half parts of the television m 
onitor, as shown in Fig. 21. As shown in Fig. 23, in this mode, in the t 
ransferring of data, a pixel clock signal CLK1 of the sending side is set 
to be the same as a pixel clock signal CLK2 of the receiving side, and, by 
compressing the image to 1/2 in a horizontal direction in the scanning co 
nverter 30, the image shown in Fig. 21 (same as the image in the capturing 
mode of Fig. 22, at a glance) is displayed. However, the image data is t 
ransferred to the scanning converter 30 without thinning. 



Operation mode ®: in this mode, the image data from both the fir 

fij 

0 st and the second television camera 1 are captured and are displayed on low 

\Q er and upper half parts of the television monitor, as shown in Fig. 24. 

Regarding the data memory 14, the capturing mode capable of capturing the 
images from two television cameras 1 is selected and the image data from t 
he first and second television cameras are recorded in the data memory. 
In the transferring (transfer mode) of data from the data memory 14 to the 
scanning converter 30, as shown in Fig. 25, whenever a vertical synchrono 
us signal VSYNC1 of the sending side is switched, the image data from the 
first television camera and the image data from the second television came 
ra are alternately switched to be outputted. In the receiving side, a ve 
rtical synchronous signal VSYNC2 is set to a half period of the vertical s 
ynchronous signal VSYNC1 of the sending side. Although the image data of 
the first television camera 1 and the image data of the second television 



camera 1 (disposed side by side in the vertical direction) are transferre 
d from the data memory 14 (as two picture planes), since one side fields o 
f the images from the respective television cameras 1 are transferred, a t 
wo picture plane image as shown in Fig. 24 can be obtained. 

Operation mode ©: as is in the operation mode ®, in this mode, 
the image data from both the first and the second television camera 1 arc c 
aptured and are displayed on lower and upper half parts of the television 
monitor, as shown in Pig. 24. In this mode, both the sending side and th 
e receiving side are subjected to non-interlaced operation. Whenever a v 
ertical synchronous signal VSYNC1 of the sending side is switched, as show 
n in Fig. 26, the image data from the first television camera and the imag 
e data from the second television camera are alternately transferred from 
frame to frame. Further, a vertical synchronous signal VSYNC2 of the rec 
eiving side is set to a half period of the vertical synchronous signal VSY 
NCI of the sending side. By compressing the image to 1/2 in a vertical d 
irection in the scanning converter 30, the image shown in Fig. 24 (same as 

the image in the capturing mode of Fig. 25, at a glance) is displayed. II 
owever, the image data is transferred to the scanning converter 30 without 

thinning. 

By constructing the program in such a manner that, when the optic 
al fibers are shifted at a high speed, i.e., when the image is renewed at 
a high speed, the operation mode ® or ® is selected, and when high accura 
cy (high resolving power) is requested rather than the high speed operatio 
n, the operation mode ® or © is selected, performance of the entire optic 
al fiber fusion-splicer can be improved. 



(THIRD EMBODIMENT) 

Fig. 15 shows a third embodiment of an optical fiber observing im 
age processing apparatus 27 according to the present invention. In this 
embodiment, there are provided first and second input processing circuits 
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31, 32 into which the video signals from the first and second television c 

ameras are inputted, first and second A/D converters 33, 34 for A/D-conver 

ting the respective video signals, a. data memory 35 for storing the A/I)-co 

nverted image data, a selector 37 for switching the image data of the data 

memory 35 to send the data to a scanning converter 36 which adjusts longi 

tudinal magnification, lateral magnification, longitudinal offset amount a 

nd lateral offset amount of the image, a D/A converter 38 for D/A-converti 

ng the image data from the scanning converter 36, a data operator 39 for p 

rocessing the image data stored in the data memory 35, a graphic circuit 4 

0 for forming various graphics on the basis of the processing in the data 

calculator 39, a video encoder 41 for composing the image data from the sc 

anning converter 36 with the image data from the graphic circuit 40, and a 

synchronous signal generator 42 for generating an output side synchronous 

W signal. That is to say, the image data outputted from the first televis 

*?> 

^ ion camera 1 and the second television camera 1 and stored in the data mem 
I-* 

« ory 35 i s selected by the selector 37 and the selected data is sent to the 
\*k 

H» scanning converter 36 so that the image data from the first television ca 

□ mera 1, the image data from the second television camera 1 or the image da 

k £ ta obtained by composing the image data from both cameras. with each other 
is outputted through the scanning converter 36. 

(FOURTH EMBODIMENT) 

Fig. 16 shows a fourth embodiment of an optical fiber observing i 
mage processing apparatus 27 according to the present invention. In this 

embodiment, the scanning converter 36 of the optical fiber observing imag 
e processing apparatus 27 of Fig. 15 can be controlled by the data calcula 
tor 39 and the image data from the scanning converting device 36 is transf 
erred to the data calculator 39 to permit data processing. In this case, 

since the image data stored in the data memory 35 and the image data stor 
ed in the scanning converter 36 can be image-processed on demand, for exam 



pie, processing in which the image data being captured presently is compare 
d with the image data of previous frame can be effected. Further, since 
data not requiring real time ability can be divided and stored in both the 

data memory 35 and the scanning converter 36, the load of the entire imag 
e processing apparatus can be reduced. in this case, the operating frequ 
ency of the image processing apparatus is decreased to save an electric po 
wer, thereby reducing the running cost. 

In the optical fiber observing image processing apparatuses 2 7 of 

the present invention shown in Figs. 15 and 16, the input processing circ 
uits 31, 32, A/D converters 33, 34 and D/A converter 38 are available from 

the market, and the data memory 35 and the scanning converter 36 can easi 
ly be obtained from the market so long as they have the following construe 
tion or the similar function. 

The data memory 35 shown in Fig. 16 comprises an image controller 

43 and an image memory 44 as shown in Fig. 17, and the image controller 4 
3 is constituted by a write-in address forming circuit 45, an image input 
buffer 46, a CPU interface 47, an image memory interface 48, a read-out ad 
dress forming circuit 49 and an image output buffer 50. The image data i 
s captured into the image input buffer 46 through image input ports PIO to 
PI7 in synchronous with clock PICLK inputted to the image input port. In 

this case, in the write-in address forming circuit 45, write-in address i 
s formed in accordance with a field discrimination signal PIFLD inputted t 
o the image input port, a signal PIVS indicating a picture plane start pos 
ition (upper edge of picture plane), a signal PIHS indicating a column sta 
rt position (left edge of picture plane) and clock PICLK, and, on the basi 
s of such address, the data transferred to the input buffer 46 is transfer 
red to the image memory 44 through the image memory interface 48. The im 
age memory interface 48 serves to control an input side, an output side, C 
PU interface 47 and image memory 44 (intervention of refresh operation of 
the image memory may be effected in dependence upon the kind of the image 
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memory). The image data stored in the image memory 44 is read-out throug 
h the image memory interface 48 on the basis of read-out address formed in 
the read-out address forming circuit 49 (which address is formed on the b 
asis of a field discrimination signal POFLD inputted to an image output po 
rt, a signal POVS indicating a picture plane start position (upper edge of 
picture plane), and a signal POMS indicating a column start position (lef 
t edge of picture plane)), and the read-out data is transferred to the ima 
ge output buffer 50. In the image output buffer 50, the image data is ou 
tputted to image output ports POO to P07 in synchronous with clock POCLK i 
nputted to the image output port. 

The scanning converter 36 of Fig. 16 comprises an image processin 
1*3 g processor 51 and an image memory 52, as shown in Fig. 18, and the image pr 

«SS ocessing processor 51 is constituted by a write-in address forming circuit 

IV 

y 53, an image input buffer 54, a CPU interface 55, an image memory interfa 



ce 56, a read-out address forming circuit 57, an image output buffer 58, a 
n address converting table 59 and an interpolation operational circuit 60. 

This image processing processor 51 is constituted by adding the address 
converting table 59 and the interpolation operational circuit 60 to the ima 
ge controller 43 of the data memory 35, and writing-in of the image data i 
n the image memory 52 and reading-out of the image data from the image mem 
ory 52 are fundamentally effected in the same manner as the data memory 35. 

However, the address converting table 59 and the interpolation operation 
al circuit 60 are provided, and the address converting table 59 is provided 
with an address converting function for rotating the image by 90 degrees, 
and the interpolation operational circuit 60 is provided with a function f 
or correcting the pixel data when the number of pixels is increased or dec 
reased, so that, the picture plane can be displayed even when the number o 
f pixels in the vertical and horizontal directions is changed by rotating 
the picture plane by 90 degrees and contraction or enlargement of the pict 
ure plane is required in dependence upon the pixel data transfer mode betw 



een the front stage data memory 35 and the scanning converter 36. in the 
mode in which the thinning is effected with integral times of a ratio between 
the number of pixels in the vertical direction and the number of pixels i 
n the horizontal direction, merely passing may be made (for example, the t 
hinning as shown in Fig. 25 is effected to obtain the picture plane as sho 
wn in Fig. 24). Incidentally, as the address converting table 59, a memo 
ry IC (ROM, RAM) in which the data after rotated by 90 degrees is previous 
ly stored, a device for writing-in connection of operational circuit (PLD: 
programmable logic device) or a device for writing-in operation program (At 
U: arithmetic and logic unit) may be used. 

P (FIFTH EMBODIMENT) 

s f> Fig. 27 shows a fifth embodiment of a fiber observing image proce 

Ui ssing apparatus 27 according to the present invention. In this embodimen 

ill t, there are provided first and second input processing circuits 31, 32, f 

U 

;i irst and second A/D converters 33, 34, a data memory 35, a first delay cir 

cuit 61 for effecting delay treatment of the image data from the second te 

s „■» 

pi levision camera 1, a selector 37, a second delay circuit 62 disposed betwe 

IB J? 

'hi en the selector 37 and a scanning converter 36, the scanning converter 36, 

a D/A converter 38, a data operator 39, a graphic circuit 40, a video enco 
der 41 and a synchronous signal generator 42. 

Each of the first and second delay circuits 61, 62 can set a dela 
y time from zero frame to one frame so that, by properly setting the delay 
times, images as shown in Figs. 28 and 29 can be composed. These images 
are obtained by displaying the images from two television cameras 1 on lef 
t and right half parts of the television monitor, and a difference between 
Fig. 28 and Fig. 29 is that the television cameras 1 are installed vertic 
ally and are laid laterally. In both cases, the image from the second tel 
evision camera is delayed by an amount corresponding to 1/2 picture plane 
by the first delay circuit 61, and the image composed by the selector 37 i 



s delayed by an amount corresponding to 1/4 picture plane by the second de 
lay circuit 62, and the image data is thinned to 1/2 between the second de 
lay circuit 62 and the scanning converter 36, with the result that the ima 
ges from the first and second television cameras can be displayed side by 
side in the left-and-right direction. 

The present invention can be applied to the following optical fib 
er observing image processing apparatuses: 

1. The television cameras 1 may be of PAL type or SECAM type, as wel 
1 as NTSC type. 

2. Although the capturing mode shown in Fig. 7 is limited to the int 
erlaced system, the capturing mode (3) and capturing mode © can be used in 
the non-interlaced system. 

3. The number of the television cameras is not limited to two, but m 
ay be three, four or more. 

4. The number of accesses to the data memory may be three or more fo 
r eac h pixel. 

5. The optical fiber observing image processing apparatus according 
to the present invention can be constituted by using a digital signal proc 
essor (DSP) and software program. 

6. The transferring of the image data between the data memory 35 sho 
wn in Figs. 15 or 16 and the scanning converter 36 may be synchronous with 

an input video signal of the television camera 1 or an output video signa 
1 to the television monitor or both or may not be synchronized, so long as 
the renewal of the picture plane can be achieved. 

7. The scanning converter 30 shown in Fig. 14 may adjust the longitu 
dinal magnification, lateral magnification, longitudinal offset amount, la 
teral offset amount and rotational amount of the inputted image. 

8. Regarding the installation of the television cameras 1, orientati 
on of the scanning lines may be in parallel or perpendicular to the axes o 
f the optical fibers 2, 3. 




INDUSTRIAL AVAILABILITY 

According to the optical fiber observing image processing apparat 
us of the present invention, the following advantages can be obtained: 

1. Since the optical fibers can be photo- taken from plural direction 
s by using two television cameras, high accurate image processing can be a 
chieved and high accurate positioning can be made. 

2. The image processing can be performed by switching a plurality of 
different capturing modes provided in the image capturing means. For exa 

mple, by effecting the image processing by switching a capturing mode havin 

g a high resolving power and a capturing mode having a low resolving power 

Q and high speed processing ability, a processing speed of the entire fusion 

=|S -splicing process can be increased. 

!W 

3. Since the plurality of different capturing modes can be switched, 
(J! even when a single system for the image capturing circuit is used, the des 
.. ired image processing performance can be achieved, thereby making the imag 

j p £ e processing apparatus cheaper and more compact. 

I s'i 

]£L 4. Since the plurality of capturing modes including the capturing mo 

de for switching the television cameras from frame to frame, the capturing 
mode for switching the television cameras from field to field and the captu 
ring mode for switching the television cameras from pixel to pixel are pro 
vided and such capturing modes can be switched, even in optical fiber fusio 
n-splice having a plurality of processing steps, by selecting the proper ca 
pturing mode, the processing can be effected with high accuracy at a high 
speed. 

5. By utilizing the capturing mode in which the single field is divi 

ded into two or more and the desired television cameras are assigned to th 
e respective divided fields to capture the image data from the plural telev 
ision cameras into one field in a multiplex form, the image from the plura 
1 television cameras can be captured into a field for one picture plane in 
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a multiplex form. 

6. By utilizing the capturing mode in which the single scanning line 
is divided into two or more and the desired television cameras are assign 

ed to the respective divided scanning lines to capture the image data from 
the plural television cameras on one scanning line in a multiplex form, th 
e image from the plural television cameras can be captured into a field for 
one picture plane in a multiplex form. 

7. Since the image data captured by the image capturing means can be 
outputted to the television monitor through the scanning converting means, 
the picture plane can be displayed on the television monitor with require 

d treatment such as enlargement, contraction, offset or rotation of the pi 
c t ur e plane. 

8. Since at least two transfer modes for transferring the image data 
between the image capturing means and the scanning converting means are pr 



fjl ovided, in each step of the optical fiber fusion-splice, the transfer mode 

6i suitable for the step can be selected. Accordingly, the proper image pr 
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j-i ocessing can be effected by using the proper displayed picture plane, ther 

z " j 

;4 eby providing high speed processing, high accuracy and good visibility. 

'% 9 . By providing the plurality of modes for transferring the data bet 

ween the image capturing means and the scanning converting means, since the 
data memory used in the image capturing means and the image processing con 
troller used in the scanning converter can easily be obtained from the mar 
ket, conventional LSI and gate array, are available, thereby making the app 
aratus more compact and cheaper and saving an electric power. 
10. By providing the delay means capable of setting the desired delay 

time for the image data, enlargement, contraction or offset of the image 
can be effected without the scanning converter. 



